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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . 

[Claim 1] The processing approach of the semiconductor-wafer characterized by incorporating 
the processing process which installs in the processing operating surface of the finishing 
machine which stuck the scouring pad which fixed the abrasive grain for the wafer which finished 
the wrapping process in the processing approach of the semiconductor wafer which consists of a 
series of processes, such as wrapping, etching, and polishing, and performs a press revolution by 
dry type. 

[Claim 2] The processing approach of the semiconductor wafer given in the 1st term of a claim 
characterized by being at least one of the abrasive grain fines with which the abrasive grain fixed 
to a scouring pad consists of oxidization silicon, cerium oxide, chromic oxide, a calcium 
carbonate, a barium carbonate, manganese oxide, and a zirconium dioxide. 
[Claim 3] The 1st term of a claim to which the abrasive grain fixed to a scouring pad is 
characterized by being a 20-micron detailed abrasive grain from the mean particle diameter of 
0.01 microns, and the processing approach of a semiconductor wafer given in the 2nd term. 
[Claim 4] The 1st term of a claim characterized by for a scouring pad carrying out the laminating 
of the thing which made a nonwoven fabric, synthetic resin, synthetic-resin foam, synthetic 
leather, or a textile the shape of a sheet, its kind, or more than it, and making it the shape of a 
sheet thru/or the processing approach of a semiconductor wafer given in the 3rd term. 
[Claim 5] The 1st term of a claim to which a scouring pad is characterized by being the thing of 
an abrasive grain internal mold thru/or the processing approach of a semiconductor wafer given 
in the 4th term. 

[Claim 6] The 1 st term of a claim characterized by the finishing machine which performs dry 
type processing being a double-sided-type wrapping finishing machine which has a surface plate 
to vertical both sides thru/or the processing approach of a semiconductor wafer given in the 5th 
term. 

[Translation done.] 



htW/www4.iDdl.ncipi.sojp^^ 2005/07/29 



JP,11-138422,A [DETAILED DESCRIPTION] 



1/7 <<—*J 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to amelioration of a series 
of processing approaches of slicing of the ingot of the silicon single crystal which are raw 
materials, such as IC, LSI, or a VLSI, or the single crystal of a compound system or subsequent 
ones, i.e., an AZUKATTO wafer, to a mirror plane wafer. 
[0002] 

[Description of the Prior Art] Conventionally, as for the silicon wafer which gave mirror finish 
which is raw materials, such as IC, LSI, or a VLSI, or the wafer (it is named a mirror plane wafer 
generically below) of a compound system, it was common to have been manufactured through a 
series of following manufacture processes. That is, after performing periphery grinding of single 
crystal ingots, such as silicon manufactured by the single crystal Czochralski method, for 
example, orientation flat processing for positioning of crystal orientation is performed, slicing is 
performed in an inner circumference cutting-edge sow or a wire saw, and an AZUKATTO wafer 
is obtained. It finishes, after beveling the periphery section according this AZUKATTO wafer to 
beveling before having uniform thickness and parallelism, flatness, and a certain amount of field 
granularity by double-sided wrapping processing. An acid or alkali performs etching processing 
for the obtained RAPPUDO wafer, and mirror finish according a damaged layer to clearance and 
appropriate after polishing is performed. The mirror plane wafer obtained here must be a thing 
with the outstanding field granularity and configuration precision. 

[0003] In recent years, progress of enlargement of the size of the wafer itself is remarkable to 
improvement in the process tolerance of a wafer, especially dimensional stability, and 
coincidence, and improvement in the effectiveness in a processing process, efficiency, or the 
yield is becoming a very important element from needs, such as a rise of the storage capacity of 
IC, LSI, or a VLSI, and improvement in productivity, at them. Especially in the case of a silicon 
wafer, the manufacturing technology of the silicon single crystal ingot used as the raw material 
improves, and production of the thing of the diameter of 8 inches and the diameter of 
macrostomia of 12 inches is also coming to be performed. Therefore, in order to process the 
thing of such a diameter of macrostomia with sufficient productive efficiency, it is changing from 
the processing process for the conventional diameters of a header. 

[0004] Especially in an above-mentioned process, a wrapping process, an etching process, and a 
polishing process serve as the point. In a wrapping process, using the double-sided wrapping 
finishing machine which has arranged the metallic surface plate to vertical both sides, for 
example, press pinching of the wafer is carried out between the vertical surface plate, a surface 
plate is rotated, and it carries out by supplying the abrasive grain slurry of an alumina system to 
the processing side. The object of this processing is to remove the variation and the saw mark of 
thickness by slicing, and obtain uniform thickness, parallelism and flatness, and precise field 
granularity. According to an operation of an abrasive grain, the field of a wafer is removed little 
by little and goes, creation of the flat and homogeneous field is carried out, and it goes. In this 
case, although it is common that the method of processing dozens of wafers simultaneously for 
improvement in productivity and working capacity is taken, if the aperture of a wafer enlarges 
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and goes as mentioned above, maintenance of process tolerance will become difficult. In 
processing, the high stress by operation with a rigid high surface plate and a rigid high abrasive 
grain originates, the single crystal of a wafer receives distortion, and the processing damage 
layer which checks the engine performance demanded as a single crystal is formed. Since this 
processing damage layer is the part which cannot be used at all as a semi-conductor, it must be 
removed in the following etching process. 

[0005] Although the depth of an above-mentioned processing damage layer changes also with 
wrapping processing conditions, generally it amounts to about ten microns from several microns. 
The etching technique in a mixed acid or lye is used for clearance of this damage layer. The 
front face of a wafer is eaten away by chemical operation of an acid or alkali, it is removed, 
terms and conditions, such as a class of liquid, temperature, and immersion time amount, are 
adjusted, and thickness required for clearance is adjusted. In this process, although clearance of 
a processing damage layer can be performed, it breaks down again the configuration acquired at 
the wrapping process, and worsens parallelism, flatness, etc. Although the mixed acid which 
mixed an acetic acid, fluoric acid, a nitric acid, etc. suitably as an acid used here is raised and 
the water solution of a potassium hydroxide can be mentioned as alkali, since comparatively 
homogeneous etching can be performed, alkali etching is becoming in use in recent years. 
Moreover, in this process, in order to use deleterious material, such as fluoric acid and a 
potassium hydroxide, so much, for example, troubles, like a great quantity of loads are applied to 
that waste water treatment are pointed out. It washes and dries, and through sorting by 
inspection, the wafer after etching moves to the following polishing process, in order to acquire a 
final mirror plane. 

[0006] In a polishing process, the configuration precision which got worse in the etching process 
of the preceding paragraph is corrected, and although it is processed for the purpose of 
acquiring a very precise mirror plane while obtaining uniform thickness, and the outstanding 
parallelism and flatness, the polishing machine which has the surface plate which stuck the 
polishing pad with which a finishing machine consists of a nonwoven fabric etc. is used. Although 
polishing generally uses an one side type with a lower lapping plate, at primary polishing for 
sending especially configuration precision, the double-sided type thing which stuck the nonwoven 
fabric of eye ** on the vertical surface plate a little coarsely is used, and the one side type thing 
which stuck the nonwoven fabric of a suede tone on the lower lapping plate is used at the last 
polishing process, although the reason using a nonwoven fabric be for acquire a mirror plane , 
correct the configuration worsened by etching , without give a processing damage , its place 
which undertake to a compound operation with a clearance operation accord to an abrasive grain 
a chemical operation ( it depend for a reaction rate on temperature ) of alkali water solutions , 
such as a potassium hydroxide ( KOH ) , and the end of superfines , such as oxidation silicon 
which the water solution be made to distribute , by measure the local temperature rise of the 
wafer by strong frictional force be large . Although it is processing called so-called 
mechanochemical polishing, a precise mirror plane can be acquired without making the 
processing damage layer which produces the elastic resultant made according to a chemical 
etching operation in physical processing of wrapping etc. by removing with an abrasive grain after 
[ softer than a wafer (workpiece) ] superfines generate. Since it is 1/10 or less loose clearance 
rate of wrapping, the more this working speed has little effectiveness of configuration correction 
and its depth (processing damage layer) which should be removed is deep, the more it has the 
problem whose floor to floor time increases-like proportionally. 

[0007] Although it was common to have been manufactured through a series of above- 
mentioned manufacture processes as for the mirror plane wafer as stated above By passing 
through that wrapping process of the first half in this process It says [ that the processing 
damage layer which cannot be used as a semi-conductor raw material is formed ], And the 
etching process for removing the processing damage layer is needed. It sees [ it not only 
worsens the configuration precision of a wafer by that, but / the etching process ] in work 
environment and is not desirable, and the load exerted on the waste water treatment equipment 
is also very expensive, And it was pointed out as a trouble with there being little effectiveness of 
the configuration correction in a polishing process, and big floor to floor time being also long. As 
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one of the solution approaches of such a trouble, there is processing by the grinder (cup-like 
grinding stone) which embedded for example, the diamond detailed abrasive grain as bonded 
abrasive. As compared with the wrapping technique using a loose grain, the depth of a processing 
damage layer becomes about 1/10, therefore processing by bonded abrasive, i.e., a grinder, is 
effective in lessening the amount of clearances in the etching process which is degree process, 
and it can expect to control aggravation of the process tolerance by etching. However, since it is 
the linear trace in which the problem of curvature tends to come out of two or more sheets the 
top where productive efficiency is low as compared with wrapping processing based on double- 
sided simultaneous processing, and processing marks have directivity since it is moreover based 
on finishing of every one side by processing of single wafer processing in this grinder processing, 
when there is a deep striation especially, it has the danger of expanding it further at the following 
etching process, namely, the edge-of-a-blade management technique of a diamond abrasive 
grain — very — difficulty — at a present stage, it has not resulted in utilization yet highly. 
Moreover, although the approach of wrapping by using a plate-like grinding stone surface plate 
instead of a wrapping surface plate was also proposed (JP,6-71708,B), it was hard to say this to 
having the same trouble as ****, and coincidence as the approach that the maintenance of the 
configuration (flatness, parallelism) of the field of a surface plate is difficult, and perfect. 
Furthermore, although making fine abrasive grain grain size in the polish liquid used in a wrapping 
process was also considered as a cure, when this was made into a grain size finer than FO of No. 
1500, it becomes easy to generate a scratch (line blemish) on a wafer front face, and was not 
practical. 
[0008] 

[Problem(s) to be Solved by the Invention] In the general wrapping process in the actual 
condition, although the slurry containing FO abrasive grain of the abrasive grain yarn count of 
No. 1 200 (mean particle diameter. 7-8 microns) is used as working liquid using a cast iron 
surface plate, the surface roughness obtained by this is about 0.15 microns in Ra, and TTV (total 
chic NESUBARIESHON) is about 1.0 microns again. The depth of a processing damage layer 
serves as about 10-20 microns of profiles simultaneously. That is, thereby, although this about 
10-20-micron processing damage layer is removed in the etching process after wrapping, 
although surface roughness improves, TTV gets worse to about 1-3 microns, this invention 
person etc. comes to solve the following things, as a result of inquiring wholeheartedly in view of 
this actual condition. That is, in order to use a detailed abrasive grain with high rigid high 
wrapping surface plate and rigid degree of hardness extremely, high stress acts on a wafer front 
face, the single crystal structural failure is performed, and a processing damage layer is made to 
generate inside a crystal in a wrapping process. Therefore, although mitigating this stress will 
reduce the depth of a processing damage layer, floor to floor time will be extended and it does 
not become a problem solving by the approach of only mitigating stress physically, for example, 
the approach of making the processing pressure force low. 

[0009] this invention person etc. is the approach of not breaking down the already acquired 
configuration precision, after performing the usual wrapping processing. The result of having 
examined the approach of performing only clearance of a processing damage layer, If processing 
by this abrasive cloth is performed under a certain certain conditions using the abrasive cloth 
which made what stuck the nonwoven fabric etc. on the surface plate fix the detailed abrasive 
grain for polish after the usual wrapping processing The rigidity of surface plates, such as cast 
iron, is eased, and the header this invention approach is completed for a processing damage 
layer being removable, without breaking down the configuration precision of the already acquired 
field greatly. The object of this invention tends to offer the processing process of a series of 
mirror plane wafers of having been improved for lessening the amount of clearances by mitigating 
the abbreviation of an etching process which has big effect on configuration precision, such as 
TTV, especially as above-mentioned, or the conditions in an etching process. 
[0010] 

[Means for Solving the Problem] In the processing approach of the semiconductor wafer which 
consists of a series of processes, such as wrapping, etching, and polishing, the above-mentioned 
object is installed in the processing operating surface of the finishing machine which stuck the 
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scouring pad which fixed the abrasive grain for the wafer which finished the wrapping process, 
and can be attained by the processing approach of the semiconductor wafer characterized by 
incorporating the processing process which performs a press revolution by dry type. It is 
desirable that it is at least one of the abrasive grain fines with which the abrasive grain fixed to a 
scouring pad consists of oxidization silicon, cerium oxide, chromic oxide, a calcium carbonate, a 
barium carbonate, manganese oxide, and a zirconium dioxide. And as for the grain size of the 
abrasive grain, an about 20-micron thing is selectively used from the mean particle diameter of 
0.01 microns. Moreover, what carried out the laminating of a kind or more than it, and made a 
thing, it, etc. which made a nonwoven fabric, synthetic resin, synthetic-resin foam, synthetic 
leather, or a textile the shape of a sheet the shape of a sheet as a raw material for scouring 
pads is used. It is good also as a thing of an abrasive grain internal mold, and abrasive grain 
impalpable powder is added and it may be [ abrasive grain impalpable powder is supplied at the 
time of processing, and ] made to make an abrasive grain a pad into the production process of 
pads, such as this, semipermanent. Furthermore, you may make it combine these both. Although 
definition cannot be received and the wrapping finishing machine of one side or both sides, the 
grinder of both head forms, etc. can be used for arbitration especially as equipment which 
performs this processing, it is desirable to use especially for vertical both sides the wrapping 
finishing machine which has a surface plate. 
[0011] 

[Embodiment of the Invention] The wafer as used in the field of this invention carries out slicing 
of the ingot of compound semiconductor single crystals, such as a silicon single crystal, or a 
gallium/arsenic, and makes it with the wafer of mirror finish through many above-mentioned 
processes. In a subsequent device process, the chip used as the bases, such as IC and LSI, is 
made to the wafer which gave mirror finish, and it goes a chip. Since the circuit complicated and 
detailed, and precise is written in the wafer side in this device process, in the wafer process of 
that preceding paragraph story, the fields which write in at least must be very precise field 
granularity and a thing with configuration precision. The numeric value generally required of a 
mirror plane wafer is about 0.0002 microns of field granularity Ra by the side of 720 microns in 
1.0 micron or less of TTV(s), and thickness, and a mirror plane, although the RAPPUDO wafer 
which corrected the variation in the thickness of a wafer according to the usual wrapping 
process first, and had desirable parallelism, flatness, and field granularity in this invention 
approach is obtained — a RAPPUDO wafer here — a profile — it has a numeric value like a 
degree. Namely, thickness: It is 760 microns, less than [ TTV:1.0 micron ], and about 0.15 
microns of field granularity:Ra, and has an about 10-20-micron processing damage layer in the 
both sides. 

[0012] These all processing damage layers or its part is effectively removable what is ground by 
dry type, without supplying polish liquid with the scouring pad which fixed the abrasive grain as 
used in the field of [ a RAPPUDO wafer with this processing damage layer ] this invention (it is 
henceforth indicated as dry type polish). A scouring pad here means the thing like a less or 
equal. That is, the thing used as the base material can mention the synthetic leather which 
carried out impregnation processing of the synthetic resin, or the thing which formed these raw 
materials into laminating compound a kind or more than it to the foam of a nonwoven fabric, 
synthetic resin, or synthetic resin which prepared the synthetic fiber and the natural fiber the 
textiles which **(ed) or ******(ed), the span tex which similarly used the synthetic fiber and the 
natural fiber, and the shape of the shape of felt, and suede, a textile, or a nonwoven fabric. It can 
use by making raw materials, such as this, into the shape of a sheet with the uniform thickness 
of about 0.2-several mm. When sheets, such as this, are seen in micro, since that front face is 
void structure or it has the microrelief by the confounding of fiber, if abrasive grain powder is 
given to homogeneity, abrasive grain impalpable powder will enter the gap of this void or fiber, 
and will be fixed to this part. If resin treatment is lightly performed in this condition, the condition 
of that immobilization will become still firmer. Moreover, if an abrasive grain is supplied between 
them in the phase of processing when the amount of abrasive grains fixed to the front face is 
insufficient or run short by omission etc., it is possible to compensate the lack. When it was the 
thing of the mold with which the above-mentioned scouring pad carried out internal [ of the 
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powder of a detailed abrasive grain ] to the interior at the time of manufacture of the base 
material, or processing, the effectiveness and stability of above-mentioned dry type polish 
should be excelled more. 

[0013] Moreover, although especially the class of detailed abrasive grain powder used here does 
not receive definition, it is desirable in the case of the thing which has a degree of hardness 
lower than a worked object or a comparable thing, and the silicon wafer in which a worked object 
specifically has the numeric value of 8 with new Mohs hardness to be selected from an EQC or 
the oxidization silicon of the degree of hardness not more than it, cerium oxide, chromic oxide, 
manganese oxide, a calcium carbonate, a barium carbonate, a zirconium dioxide, etc. so that 
stress especially strong against a wafer side may not be given. Moreover, as for the grain size, it 
is desirable that it is what does not worsen the field granularity obtained by wrapping which is 
the before process, and it is desirable that it is what specifically has the mean particle diameter 
of about 0.01-20 microns. 

[0014] A before process is wrapping processing, since it is in clearance of the processing 
damage layer generated to both sides of the wafer produced in double-sided wrapping processing 
as the object of this dry-type polish process was the above-mentioned, the above-mentioned 
abrasive cloth sticks on the surface plate side of a finishing machine, precision is good in actual 
processing, and in order to process it efficiently, also as for a finishing machine, it is desirable 
that it is processing by the double-sided method as well as a before process. It is desirable to 
specifically stick and process said abrasive cloth on the field of the double-sided finishing 
machine which has a surface plate to vertical both sides. Pressing a vertical surface plate by the 
fixed pressure without pinching a RAPPUDO wafer and supplying polish liquid in processing, 
between the surface plates of the double-sided finishing machine which stuck said abrasive cloth 
on vertical both sides, you make it rotate by motion of a revolution, the carrier plate with which 
a RAPPUDO wafer also grasps it simultaneously and a sun gear, and an internal gear, and it is 
processed in those operations. Since the abrasive grain itself is elasticity as compared with the 
alumina and FO abrasive grain which were used at the wrapping process, to the RAPPUDO wafer 
which is a workpiece, stress is low in that cushioning properties are in abrasive cloth as 
compared with a powerful rigid cast iron surface plate etc., and a list, and it is hard to give a 
damage to them. Therefore, without worsening the level of TTV obtained at the wrapping 
process by performing this processing, most processing damage layers can be removed and, 
moreover, working speed is several times larger as compared with processing with wet. 
[0015] Subsequently, although the wafer obtained here is processed at the etching process 
which is the following process Since the depth of a processing damage layer is stopped by about 
2-3 microns and surface roughness Ra is also improved by about 0.0005 microns, The amount of 
clearances by etching can be mitigated from conventional 20-30 microns to about 5 microns, and 
the amount of aggravation of TTV by the conventional etching also becomes possible [ mitigating 
to 0.5 microns or less ] from 1-3 microns. 

[0016] Since the amount of aggravation of TTV by etching is greatly mitigated like ****, the load 
which the configuration correction in the polishing process which is degree process takes 
decreases, and the time amount which processing takes can be shortened by leaps and bounds. 
It makes it possible to specifically shorten greatly conventionally the time amount which primary 
polishing which made it the key objective to correct the configuration precision which got worse 
in the etching process, and to obtain uniform thickness, the outstanding parallelism, and flatness 
takes. 
[0017] 

[Working Example(s) and Comparative Example(s)] Although an example is given below and this 
invention approach is explained concretely, especially this does not receive definition. Moreover, 
the approach of the equipment which processes the AZUKATTO silicon wafer of 200mm size in 
the following examples and examples of a comparison, and was used, consumable goods, 
processing conditions, and an assessment experiment is as being shown below. 
<Wrapping process> finishing machine: Double side lapping machine 24B-5 L type (product made 
from speed FAMUJAPAN) 

surface plate outer-diameter: — 1 ,592mm surface plate bore: — 554mm surface plate thickness: 
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— 70mm working liquid: — FO#1200 and 30 % of the weight slurry work-piece:200mm 
AZUKATTO silicon wafer processing condition:top board rotational frequency;-! Orpm (clockwise 
rotation) 

Lower lapping plate rotational frequency; 40rpm (counterclockwise rotation) 
Sun-gear rotational frequency; 1 8rpm (counterclockwise rotation) 

internal gear rotational frequency; — 10rpm working liquid flow rate; — a part for 1000mL/ 
amount of processing clearances; — 80-micrometer <dry type polish process> finishing machine: 

— double side lapping machine 24B-5 L type (product made from speed FAMUJAPAN) 
surface plate appearance: — 1 t 592mm surface plate bore: — 554mm processing pressure force: 

— number of 35kPa top board revolutions: -10rpm (circumference of a clockwise rotation) 
number of lower lapping plate revolutions: — number of 40rpm sun-gear revolutions: — 18rpm 
(circumference of a counterclockwise rotation) 

number of internal gear rotations: — 10rpm pad material: — SUBA800 (Rodel Nitta CO. make) — 
the barium carbonate of 0.1 microns of mean diameters — a semipermanent condition 
carrying out — amriunfcdf activity processing clearances 50 micron (25 microns of one side) 
<Etching process> liquid presentation: 1 (fluoric acid)/1 (nitric acid)/8 (acetic acid) 
Immersion time amount: After the liquid immersion during 1 minute, Lynn Synge <polishing 
process> finishing rnachine:polishing equipment 59 SPAW-II during 15 minutes (product made 
from speed FAMUJAPAN) 

surface plate diameter: — 1 ,504mm processing pressure force: — primary polish; — 1 5kPa 
Secondary 4th [ - ]; Ten or less kPas rotating speed : 40rpm working liquid flow rate: — primary 
3rd [ - ]; — 6 L/min (circulation) 4th; — 6 L/min pad material: — primary; — SUBA800 
secondary - 3rd; 4004th SUBA; — the wafer sampled from each processing phase used as the 
object for the poly tex Assessment experiment approach> assessment It built vertically, and 
from the soffit, it was gradually immersed in the light etching reagent, the sample was created by 
the approach (angle-type etching) of etching aslant at the loose include angle 5 like drawing 1 
according to the difference of time amount (progress), and the condition (extent and the depth 
of a processing damage layer) of a crystal was investigated. Drawing 1 (a) is the front view of a 
wafer 1, and drawing 1 (b) is the side elevation. A broken line 2 shows the immersion side of a 
light etching reagent. The photograph by the X-ray topogrph method observes and investigates 
the condition of a processing damage layer, and many sunspots are observed, so that the 
damage by processing is strong. The X-ray topogrph photograph of the wafer front face which is 
not etched and each etched part was taken, the point that a sunspot was no longer observed 
was searched for, and it asked for the depth 6 of the part, i.e., the depth of a damage layer, by 
count from the etching include angle. 

[0018] Wrapping processing of what carried out the **** ring of the periphery of the AZUKATTO 
wafer cut from the example ingot was carried out farther, and the obtained RAPPUDO wafer was 
used as the start ingredient. Dry type polish processing was performed for this RAPPUDO wafer 
ingredient on condition that the ****. The wafer after polish processing obtained here was made 
into the charge of a sample offering, and it observed by the above-mentioned assessment 
experiment approach. Drawing 2 was an X-ray topogrph photograph in which the result is shown, 
when the photograph of drawing 2 (b) in which it is the front face which carried out dry type 
polish, and the condition of a part with a depth of about 5 microns is shown from the front face 
was compared, the condition hardly changed drawing 2 (a), but it turned out that the depth of a 
processing damage layer is 5 microns or less. 

[0019] Wrapping processing of what carried out the **** ring of the periphery of the AZUKATTO 
wafer cut from example of comparison 1 ingot was carried out, the obtained RAPPUDO wafer 
was made into the charge of a sample offering, and it observed by the above-mentioned 
assessment experiment approach, drawing 3 was an X-ray topogrph photograph in which the 
result is shown, and from photograph drawing 3 (a) of the wrapped front face, although it was 
observed that there are a processing damage and a crack clearly, it was observed that the 
sunspot of an X-ray topogrph decreases gradually and the front face to a depth of about 20 
microns reaches about 1 law in the depth (photograph of drawin g 3 (b)) which is 20 microns. That 
is, in the usual RAPPUDO wafer, it turned out that the depth of the processing damage layer is 
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about 20 microns. 

[0020] Wrapping processing of what carried out the **** ring of the periphery of the AZUKATTO 
wafer cut from example of comparison 2 ingot was carried out, and what etched further on 
condition that the **** was made into the charge of a sample offering. According to the above- 
mentioned assessment experiment approach, it observed about this charge of a sample offering. 
Drawing 4 was an X-ray topogrph photograph in which the result is shown, when the photograph 
of drawing 4 (b) in which the etched front face is shown and a condition with a depth of about 5 
microns is shown from the front face was compared, the condition hardly changed drawing 4 (a), 
therefore in the case of the usual etched wafer, it turned out that there is nothing practical as 
for the depth of a processing damage layer. 

[0021] What performed polishing for the charge of a sample offering after the dry type polish 
obtained in the example of comparison 3 example further on condition that the **** was made 
into the charge of a sample offering. According to the above-mentioned assessment experiment 
approach, it observed about this charge of a sample offering. It turned out that drawing 5 is an 
X-ray topogrph photograph in which the result is shown, and there is also no depth of the 
processing damage layer at the time of performing polishing processing after the condition's 
having hardly changed, therefore performing dry type polish of this invention practical if drawing 
5 (a) compares the photograph of drawing 5 (b) in which the etched front face is shown and a 
condition with a depth of about 5 microns is shown from the front face. 
[0022] 

[Effect of the Invention] If a semiconductor wafer is processed by the approach of becoming this 
invention a passage clear from the above result, it is clear to obtain the thing of quality almost 
equivalent to the usual processing approach on the conditions which skipped the etching 
process. That is, it also becomes possible to mitigate processing of etching (chemical removal 
processing) which is degree process the dry type polish approach and by mitigating the surface 
roughness and the processing damage layer of processing before being generated in physical 
processing, and to control aggravation of process tolerance, or to skip the etching process itself 
according to an operation of dry-type mechanochemical polishing, maintaining the process 
tolerance of front processing, if it puts in another way. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to amelioration of a series 
of processing approaches of slicing of the ingot of the silicon-single crystal which are raw 
materials, such as IC, LSI, or a VLSI, or the single crystal of a compound system or subsequent 
ones, i.e., an AZUKATTO wafer, to a mirror plane wafer. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Conventionally, as for the silicon wafer which gave mirror finish 
which is raw materials, such as IC, LSI. or a VLSI, or the wafer (it is named a mirror plane wafer 
generically below) of a compound system, it was common to have been manufactured through a 
series of following manufacture processes. That is. after performing periphery grinding of single 
crystal ingots, such as silicon manufactured by the single crystal Czochralski method, for 
example, orientation flat processing for positioning of crystal orientation is performed, slicing is 
performed in an inner circumference cutting-edge sow or a wire saw, and an AZUKATTO wafer 
is obtained. It finishes, after beveling the periphery section according this AZUKATTO wafer to 
beveling before having uniform thickness and parallelism, flatness, and a certain amount of field 
granularity by double-sided wrapping processing. An acid or alkali performs etching processing 
for the obtained RAPPUDO wafer, and mirror finish according a damaged layer to clearance and 
appropriate after polishing is performed. The mirror plane wafer obtained here must be a thing 
with the outstanding field granularity and configuration precision. 

[0003] In recent years, progress of enlargement of the size of the wafer itself is remarkable to 
improvement in the process tolerance of a wafer, especially dimensional stability, and 
coincidence, and improvement in the effectiveness in a processing process, efficiency, or the 
yield is becoming a very important element from needs, such as a rise of the storage capacity of 
IC, LSI, or a VLSI, and improvement in productivity, at them. Especially in the case of a silicon 
wafer, the manufacturing technology of the silicon single crystal ingot used as the raw material 
improves, and production of the thing of the diameter of 8 inches and the diameter of 
macrostomia of 12 inches is also coming to be performed. Therefore, in order to process the 
thing of such a diameter of macrostomia with sufficient productive efficiency, it is changing from 
the processing process for the conventional diameters of a header. 

[0004] Especially in an above-mentioned process, a wrapping process, an etching process, and a 
polishing process serve as the point. In a wrapping process, using the double-sided wrapping 
finishing machine which has arranged the metallic surface plate to vertical both sides, for 
example, press pinching of the wafer is carried out between the vertical surface plate, a surface 
plate is rotated, and it carries out by supplying the abrasive grain slurry of an alumina system to 
the processing side. The object of this processing is to remove the variation and the saw mark of 
thickness by slicing, and obtain uniform thickness, parallelism and flatness, and precise field 
granularity. According to an operation of an abrasive grain, the field of a wafer is removed little 
by little and goes, creation of the flat and homogeneous field is carried out, and it goes. In this 
case, although it is common that the method of processing dozens of wafers simultaneously for 
improvement in productivity and working capacity is taken, if the aperture of a wafer enlarges 
and goes as mentioned above, maintenance of process tolerance will become difficult. In 
processing, the high stress by operation with a rigid high surface plate and a rigid high abrasive 
grain originates, the single crystal of a wafer receives distortion, and the processing damage 
layer which checks the engine performance demanded as a single crystal is formed. Since this 
processing damage layer is the part which cannot be used at all as a semi-conductor, it must be 
removed in the following etching process. 

[0005] Although the depth of an above-mentioned processing damage layer changes also with 
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wrapping processing conditions, generally it amounts to about ten microns from several microns. 
The etching technique in a mixed acid or lye is used for clearance of this damage layer. The 
front face of a wafer is eaten away by chemical operation of an acid or alkali, it is removed, 
terms and conditions, such as a class of liquid, temperature, and immersion time amount, are 
adjusted, and thickness required for clearance is adjusted. In this process, although clearance of 
a processing damage layer can be performed, it breaks down again the configuration acquired at 
the wrapping process, and worsens parallelism, flatness, etc. Although the mixed acid which 
mixed an acetic acid, fluoric acid, a nitric acid, etc. suitably as an acid used here is raised and 
the water solution of a potassium hydroxide can be mentioned as alkali, since comparatively 
homogeneous etching can be performed, alkali etching is becoming in use in recent years. 
Moreover, in this process, in order to use deleterious material, such as fluoric acid and a 
potassium hydroxide, so much, for example, troubles, like a great quantity of loads are applied to 
that waste water treatment are pointed out. It washes and dries, and through sorting by 
inspection, the wafer after etching moves to the following polishing process, in order to acquire a 
final mirror plane. 

[0006] In a polishing process, the configuration precision which got worse in the etching process 
of the preceding paragraph is corrected, and although it is processed for the purpose of 
acquiring a very precise mirror plane while obtaining uniform thickness, and the outstanding 
parallelism and flatness, the polishing machine which has the surface plate which stuck the 
polishing pad with which a finishing machine consists of a nonwoven fabric etc. is used. Although 
polishing generally uses an one side type with a lower lapping plate, at primary polishing for 
sending especially configuration precision, the double-sided type thing which stuck the nonwoven 
fabric of eye ** on the vertical surface plate a little coarsely is used, and the one side type thing 
which stuck the nonwoven fabric of a suede tone on the lower lapping plate is used at the last 
polishing process, although the reason using a nonwoven fabric be for acquire a mirror plane , 
correct the configuration worsened by etching . without give a processing damage , its place 
which undertake to a compound operation with a clearance operation accord to an abrasive grain 
a chemical operation ( it depend for a reaction rate on temperature ) of alkali water solutions , 
such as a potassium hydroxide ( KOH ) , and the end of superfines , such as oxidation silicon 
which the water solution be made to distribute , by measure the local temperature rise of the 
wafer by strong frictional force be large . Although it is processing called so-called 
mechanochemical polishing, a precise mirror plane can be acquired without making the 
processing damage layer which produces the elastic resultant made according to a chemical 
etching operation in physical processing of wrapping etc. by removing with an abrasive grain after 
[ softer than a wafer (workpiece) ] superfines generate. Since it is 1/10 or less loose clearance 
rate of wrapping, the more this working speed has little effectiveness of configuration correction 
and its depth (processing damage layer) which should be removed is deep, the more it has the 
problem whose floor to floor time increases-like proportionally. 

[0007] Although it was common to have been manufactured through a series of above- 
mentioned manufacture processes as for the mirror plane wafer as stated above By passing 
through that wrapping process of the first half in this process It says [ that the processing 
damage layer which cannot be used as a semi-conductor raw material is formed ], And the 
etching process for removing the processing damage layer is needed. It sees [ it not only 
worsens the configuration precision of a wafer by that, but / the etching process ] in work 
environment and is not desirable, and the load exerted on the waste water treatment equipment 
is also very expensive, And it was pointed out as a trouble with there being little effectiveness of 
the configuration correction in a polishing process, and big floor to floor time being also long. As 
one of the solution approaches of such a trouble, there is processing by the grinder (cup-like 
grinding stone) which embedded for example, the diamond detailed abrasive grain as bonded 
abrasive. As compared with the wrapping technique using a loose grain, the depth of a processing 
damage layer becomes about 1/10, therefore processing by bonded abrasive, i.e., a grinder, is 
effective in lessening the amount of clearances in the etching process which is degree process, 
and it can expect to control aggravation of the process tolerance by etching. However, since it is 
the linear trace in which the problem of curvature tends to come out of two or more sheets the 
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top where productive efficiency is low as compared with wrapping processing based on double- 
sided simultaneous processing, and processing marks have directivity since it is moreover based 
on finishing of every one side by processing of single wafer processing in this grinder processing, 
when there is a deep striation especially, it has the danger of expanding it further at the following 
etching process, namely, the edge-of-a-blade management technique of a diamond abrasive 
grain — very — difficulty — at a present stage, it has not resulted in utilization yet highly. 
Moreover, although the approach of wrapping by using a plateHike grinding stone surface plate 
instead of a wrapping surface plate was also proposed (JP.6-71708.B), it was hard to say this to 
having the same trouble as ****, and coincidence as the approach that the maintenance of the 
configuration (flatness, parallelism) of the field of a surface plate is difficult, and perfect. 
Furthermore, although making fine abrasive grain grain size in the polish liquid used in a wrapping 
process was also considered as a cure, when this was made into a grain size finer than FO of No. 
1 500, it becomes easy to generate a scratch (line blemish) on a wafer front face, and was not 
practical. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] If a semiconductor wafer is processed by the approach of becoming this 
invention a passage clear from the above result, it is clear to obtain the thing of quality almost 
equivalent to the usual processing approach on the conditions which skipped the etching 
process. That is, it also becomes possible to mitigate processing of etching (chemical removal 
processing) which is degree process the dry type polish approach and by mitigating the surface 
roughness and the processing damage layer of processing before being generated in physical 
processing, and to control aggravation of process tolerance, or to skip the etching process itself 
according to an operation of dry-type mechanochemical polishing, maintaining the process 
tolerance of front processing, if it puts in another way. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In the general wrapping process in the actual 
condition, although the slurry containing FO abrasive grain of the abrasive grain yarn count of 
No. 1200 (mean particle diameter 7-8 microns) is used as working liquid using a cast iron 
surface plate, the surface roughness obtained by this is about 0.15 microns in Ra, and TTV (total 
chic NESUBARIESHON) is about 1.0 microns again. The depth of a processing damage layer 
serves as about 10-20 microns of profiles simultaneously. That is, thereby, although this about 
10-20-micron processing damage layer is removed in the etching process after wrapping, 
although surface roughness improves, TTV gets worse to about 1-3 microns, this invention 
person etc. comes to solve the following things, as a result of inquiring wholeheartedly in view of 
this actual condition. That is, in order to use a detailed abrasive grain with high rigid high 
wrapping surface plate and rigid degree of hardness extremely, high stress acts on a wafer front 
face, the single crystal structural failure is performed, and a processing damage layer is made to 
generate inside a crystal in a wrapping process. Therefore, although mitigating this stress will 
reduce the depth of a processing damage layer, floor to floor time will be extended and it does 
not become a problem solving by the approach of only mitigating stress physically, for example, 
the approach of making the processing pressure force low. 

[0009] this invention person etc. is the approach of not breaking down the already acquired 
configuration precision, after performing the usual wrapping processing. The result of having 
examined the approach of performing only clearance of a processing damage layer, If processing 
by this abrasive cloth is performed under a certain certain conditions using the abrasive cloth 
which made what stuck the nonwoven fabric etc. on the surface plate fix the detailed abrasive 
grain for polish after the usual wrapping processing The rigidity of surface plates, such as cast 
iron, is eased, and the header this invention approach is completed for a processing damage 
layer being removable, without breaking down the configuration precision of the already acquired 
field greatly. The object of this invention tends to offer the processing process of a series of 
mirror plane wafers of having been improved for lessening the amount of clearances by mitigating 
the abbreviation of an etching process which has big effect on configuration precision, such as 
TTV, especially as above-mentioned, or the conditions in an etching process. 
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MEANS 

[Means for Solving the Problem] In the processing approach of the semiconductor wafer which 
consists of a series of processes, such as wrapping, etching, and polishing, the above-mentioned 
object is installed in the processing operating surface of the finishing machine which stuck the 
scouring pad which fixed the abrasive grain for the wafer which finished the wrapping process, 
and can be attained by the processing approach of the semiconductor wafer characterized by 
incorporating the processing process which performs a press revolution by dry type. It is 
desirable that it is at least one of the abrasive grain fines with which the abrasive grain fixed to a 
scouring pad consists of oxidization silicon, cerium oxide, chromic oxide, a calcium carbonate, a 
barium carbonate, manganese oxide, and a zirconium dioxide. And as for the grain size of the 
abrasive grain, an about 20-micron thing is selectively used from the mean particle diameter of 
0.01 microns. Moreover, what carried out the laminating of a kind or more than it, and made a 
thing, it, etc. which made a nonwoven fabric, synthetic resin, synthetic-resin foam, synthetic 
leather, or a textile the shape of a sheet the shape of a sheet as a raw material for scouring 
pads is used. It is good also as a thing of an abrasive grain internal mold, and abrasive grain 
impalpable powder is added and it may be [ abrasive grain impalpable powder is supplied at the 
time of processing, and ] made to make an abrasive grain a pad into the production process of 
pads, such as this, semipermanent. Furthermore, you may make it combine these both. Although 
definition cannot be received and the wrapping finishing machine of one side or both sides, the 
grinder of both head forms, etc. can be used for arbitration especially as equipment which 
performs this processing, it is desirable to use especially for vertical both sides the wrapping 
finishing machine which has a surface plate. 
[0011] 

[Embodiment of the Invention] The wafer as used in the field of this invention carries out slicing 
of the ingot of compound semiconductor single crystals, such as a silicon single crystal, or a 
gallium/arsenic, and makes it with the wafer of mirror finish through many above-mentioned 
processes. In a subsequent device process, the chip used as the bases, such as IC and LSI, is 
made to the wafer which gave mirror finish, and it goes a chip. Since the circuit complicated and 
detailed, and precise is written in the wafer side in this device process, in the wafer process of 
that preceding paragraph story, the fields which write in at least must be very precise field 
granularity and a thing with configuration precision. The numeric value generally required of a 
mirror plane wafer is about 0.0002 microns of field granularity Ra by the side of 720 microns in 
1.0 micron or less of TTV(s), and thickness, and a mirror plane, although the RAPPUDO wafer 
which corrected the variation in the thickness of a wafer according to the usual wrapping 
process first, and had desirable parallelism, flatness, and field granularity in this invention 
approach is obtained — a RAPPUDO wafer here — a profile — it has a numeric value like a 
degree. Namely, thickness: It is 760 microns, less than [ TTV:1.0 micron ], and about 0.15 
microns of field granularity: Ra, and has an about 10-20-micron processing damage layer in the 
both sides. 

[0012] These all processing damage layers or its part is effectively removable what is ground by 
dry type, without supplying polish liquid with the scouring pad which fixed the abrasive grain as 
used in the field of [ a RAPPUDO wafer with this processing damage layer ] this invention (it is 
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henceforth indicated as dry type polish). A scouring pad here means the thing like a less or 
equal. That is, the thing used as the base material can mention the synthetic leather which 
carried out impregnation processing of the synthetic resin, or the thing which formed these raw 
materials into laminating compound a kind or more than it to the foam of a nonwoven fabric, 
synthetic resin, or synthetic resin which prepared the synthetic fiber and the natural fiber the 
textiles which **(ed) or ******(ed), the span tex which similarly used the synthetic fiber and the 
natural fiber, and the shape of the shape of felt, and suede, a textile, or a nonwoven fabric. It can 
use by making raw materials, such as this, into the shape of a sheet with the uniform thickness 
of about 0.2-several mm. When sheets, such as this, are seen in micro, since that front face is 
void structure or it has the microrelief by the confounding of fiber, if abrasive grain powder is 
given to homogeneity, abrasive grain impalpable powder will enter the gap of this void or fiber, 
and will be fixed to this part. If resin treatment is lightly performed in this condition, the condition 
of that immobilization will become still firmer. Moreover, if an abrasive grain is supplied between 
them in the-phase of processing when the amount of abrasive grains fixed to the front face is 
insufficient or run short by omission etc., it is possible to compensate the lack. When it was the 
thing of the mold with which the above-mentioned scouring pad carried out internal [ of the 
powder of a detailed abrasive grain ] to the interior at the time of manufacture of the base 
material, or processing, the effectiveness and stability of above-mentioned dry type polish 
should be excelled more. 

[0013] Moreover, although especially the class of detailed abrasive grain powder used here does 
not receive definition, it is desirable in the case of the thing which has a degree of hardness 
lower than a worked object or a comparable thing, and the silicon wafer in which a worked object 
specifically has the numeric value of 8 with new Mohs hardness to be selected from an EQC or 
the oxidization silicon of the degree of hardness not more than it. cerium oxide, chromic oxide, 
manganese oxide, a calcium carbonate, a barium carbonate, a zirconium dioxide, etc. so that 
stress especially strong against a wafer side may not be given. Moreover, as for the grain size, it 
is desirable that it is what does not worsen the field granularity obtained by wrapping which is 
the before process, and it is desirable that it is what specifically has the mean particle diameter 
of about 0.01-20 microns. 

[0014] A before process is wrapping processing, since it is in clearance of the processing 
damage layer generated to both sides of the wafer produced in double-sided wrapping processing 
as the object of this dry-type polish process was the above-mentioned, the above-mentioned 
abrasive cloth sticks on the surface plate side of a finishing machine, precision is good in actual 
processing, and in order to process it efficiently, also as for a finishing machine, it is desirable 
that it is processing by the double-sided method as well as a before process. It is desirable to 
specifically stick and process said abrasive cloth on the field of the double-sided finishing 
machine which has a surface plate to vertical both sides. Pressing a vertical surface plate by the 
fixed pressure without pinching a RAPPUDO wafer and supplying polish liquid in processing, 
between the surface plates of the double-sided finishing machine which stuck said abrasive cloth 
on vertical both sides, you make it rotate by motion of a revolution, the carrier plate with which 
a RAPPUDO wafer also grasps it simultaneously and a sun gear, and an internal gear, and it is 
processed in those operations. Since the abrasive grain itself is elasticity as compared with the 
alumina and FO abrasive grain which were used at the wrapping process, to the RAPPUDO wafer 
which is a workpiece, stress is low in that cushioning properties are in abrasive cloth as 
compared with a powerful rigid cast iron surface plate etc., and a list, and it is hard to give a 
damage to them. Therefore, without worsening the level of TTV obtained at the wrapping 
process by performing this processing, most processing damage layers can be removed and. 
moreover, working speed is several times larger as compared with processing with wet 
[001 5] Subsequently, although the wafer obtained here is processed at the etching process 
which is the following process Since the depth of a processing damage layer is stopped by about 
2-3 microns and surface roughness Ra is also improved by about 0.0005 microns. The amount of 
clearances by etching can be mitigated from conventional 20-30 microns to about 5 microns, and 
the amount of aggravation of TTV by the conventional etching also becomes possible [ mitigating 
to 0.5 microns or less ] from 1-3 microns. 
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[0016] Since the amount of aggravation of TTV by etching is greatly mitigated like ****, the load 
which the configuration correction in the polishing process which is degree process takes 
decreases, and the time amount which processing takes can be shortened by leaps and bounds. 
It makes it possible to specifically shorten greatly conventionally the time amount which primary 
polishing which made it the key objective to correct the configuration precision which got worse 
in the etching process, and to obtain uniform thickness, the outstanding parallelism, and flatness 

takes. 
[0017] 

[Working Example(s) and Comparative Example(s)] Although an example is given below and this 
invention approach is explained concretely, especially this does not receive definition. Moreover, 
the approach of the equipment which processes the AZUKATTO silicon wafer of 200mm size in 
the following examples and examples of a comparison, and was used, consumable goods, 
processing conditions, and an assessment experiment is as being shown below. 
<Wrapping process> finishing machine: Double side Japping machine 24B-5 L type (product made 
from speed FAMUJAPAN) 

surface plate outer-diameter — 1,592mm surface plate bore: ~ 554mm surface plate thickness: 

— 70mm working liquid: — FO#1200 and 30 % of the weight slurry work-piece:200mm 
AZUKATTO silicon wafer processing condition:top board rotational frequency;-10rpm (clockwise 
rotation) 

Lower lapping plate rotational frequency; 40rpm (counterclockwise rotation) 
Sun-gear rotational frequency; 1 8rpm (counterclockwise rotation) 

internal gear rotational frequency; — 10rpm working liquid flow rate; — a part for 1000mL/ 
amount of processing clearances; — 80-micrometer <dry type polish process> finishing machine: 

— double side lapping machine 24B-5 L type (product made from speed FAMUJAPAN) 
surface plate appearance: — 1,592mm surface plate bore: — 554mm processing pressure force: 

— number of 35kPa top board revolutions: -1 Orpm (circumference of a clockwise rotation) 
number of lower lapping plate revolutions: — number of 40rpm sun-gear revolutions: 1 8rpm 
(circumference of a counterclockwise rotation) 

number of internal gear rotations: — 10rpm pad material: — SUBA800 (Rodel Nitta CO. make) — 
the barium carbonate of 0.1 microns of mean diameters — a semipermanent condition — - 
carrying out — amountof activity processing clearances 50 micron (25 microns of one side) 
<Etching process> liquid presentation: 1 (fluoric acid)/1 (nitric acid)/8 (acetic acid) 
Immersion time amount: After the liquid immersion during 1 minute, Lynn Synge <polishing 
process> finishing machine:polishing equipment 59 SPAW-II during 15 minutes (product made 
from speed FAMUJAPAN) 

surface plate diameter. — 1 ,504mm processing pressure force: — primary polish; 1 5kPa 
Secondary 4th [ - ]; Ten or less kPas rotating speed : 40rpm working liquid flow rate: — primary 
3rd [ _ ]. _ e L/min (circulation) 4th; — 6 L/min pad material: — primary; — SUBA800 
secondary - 3rd; 4004th SUBA; — the wafer sampled from each processing phase used as the 
object for the poly tex Assessment experiment approach> assessment It built vertically, and 
from the soffit, it was gradually immersed in the light etching reagent, the sample was created by 
the approach (angle-type etching) of etching aslant at the loose include angle 5 like drawing j, 
according to the difference of time amount (progress), and the condition (extent and the depth 
of a processing damage layer) of a crystal was investigated. Drawing 1 (a) is the front view of a 
wafer 1, and drawing 1 (b) is the side elevation. A broken line 2 shows the immersion side of a 
light etching reagent. The photograph by the X-ray topogrph method observes and investigates 
the condition of a processing damage layer, and many sunspots are observed, so that the 
damage by processing is strong. The X-ray topogrph photograph of the wafer front face which is 
not etched and each etched part was taken, the point that a sunspot was no longer observed 
was searched for, and it asked for the depth 6 of the part, i.e., the depth of a damage layer, by 
count from the etching include angle. 

[0018] Wrapping processing of what carried out the **** ring of the periphery of the AZUKATTO 
wafer cut from the example ingot was carried out further, and the obtained RAPPUDO wafer was 
used as the start ingredient. Dry type polish processing was performed for this RAPPUDO wafer 
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ingredient on condition that the ***♦. The wafer after polish processing obtained here was made 
into the charge of a sample offering, and it observed by the above-mentioned assessment 
experiment approach. Drawing 2 was an X-ray topogrph photograph in which the result is shown, 
when the photograph of drawing 2 (b) in which it is the front face which carried out dry type 
polish, and the condition of a part with a depth of about 5 microns is shown from the front face 
was compared, the condition hardly changed drawin g 2 (a), but it turned out that the depth of a 
processing damage layer is 5 microns or less. 

[0019] Wrapping processing of what carried out the **** ring of the periphery of the AZUKATTO 
wafer cut from example of comparison 1 ingot was carried out, the obtained RAPPUDO wafer 
was made into the charge of a sample offering, and it observed by the above-mentioned 
assessment experiment approach, drawing 3 was an X-ray topogrph photograph in which the 
result is shown, and from photograph drawing 3 (a) of the wrapped front face, although it was 
observed that there are a processing damage and a crack clearly, it was observed that the 
sunspot of an X-ray topogrph decreases gradually and the front face to a depth of about 20 
microns reaches about 1 law in the depth (photograph of drawing 3 (b)) which is 20 microns. That 
is, in the usual RAPPUDO wafer, it turned out that the depth of the processing damage layer is 
about 20 microns. 

[0020] Wrapping processing of what carried out the **** ring of the periphery of the AZUKATTO 
wafer cut from example of comparison 2 ingot was carried out, and what etched further on 
condition that the **** was made into the charge of a sample offering. According to the above- 
mentioned assessment experiment approach, it observed about this charge of a sample offering. 
Drawing 4 was an X-ray topogrph photograph in which the result is shown, when the photograph 
of drawing 4 (b) in which the etched front face is shown and a condition with a depth of about 5 
microns is shown from the front face was compared, the condition hardly changed drawing 4 (a), 
therefore in the case of the usual etched wafer, it turned out that there is nothing practical as 
for the depth of a processing damage layer. 

[0021] What performed polishing for the charge of a sample offering after the dry type polish 
obtained in the example of comparison 3 example further on condition that the **** was made 
into the charge of a sample offering. According to the above-mentioned assessment experiment 
approach, it observed about this charge of a sample offering. It turned out that drawing 5 is an 
X-ray topogrph photograph in which the result is shown, and there is also no depth of the 
processing damage layer at the time of performing polishing processing after the conditions 
having hardly changed, therefore performing dry type polish of this invention practical if drawing 
5 (a) compares the photograph of drawing 5 (b) in which the etched front face is shown and a 
condition with a depth of about 5 microns is shown from the front face. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a conceptual diagram explaining the angle-type etching method, (a) is the front 
view of a wafer and (b) is the side elevation. The X-ray topogrph photograph of the point 3 on 
the interface which performed light etching of a wafer is taken, and the X-ray topogrph 
photograph of the lost point 4 is taken. 

[Drawing 2] It is the X-ray topogrph observation photograph in which the condition of the front 
face of a wafer and the crystal of a inner layer acquired according to the example is shown, (a) is 
an x-ray topogrph observation photograph on the front face of a wafer, and (b) is an X-ray 
topogrph observation photograph of the layer of the depth with which a processing damage layer 
is no longer observed. 

[Drawing 3] It is the X-ray topogrph observation photograph in which the condition of the front 
face of a wafer and the crystal of a inner layer acquired by the example 1 of a comparison is 
shown, (a) is an X-ray topogrph observation photograph on the front face of a wafer, and (b) is 
an X-ray topogrph observation photograph of the layer of the depth with which a processing 
damage layer is no longer observed. 

[Drawing 4] It is the X-ray topogrph observation photograph in which the condition of the front 
face of a wafer and the crystal of a inner layer acquired by the example 2 of a comparison is 
shown, (a) is an X-ray topogrph observation photograph on the front face of a wafer, and (b) is 
an X-ray topogrph observation photograph of the layer of the depth with which a processing 
damage layer is no longer observed. 

[Drawing 5] It is the X-ray topogrph observation photograph in which the condition of the front 

face of a wafer and the crystal of a inner layer acquired by the example 3 of a comparison is 

shown, (a) is an X-ray topogrph observation photograph on the front face of a wafer, and (b) is 

an X-ray topogrph observation photograph of the layer of the depth with which a processing 

damage layer is no longer observed. 

[Description of Notations] 

1 Wafer 2 Immersion Side of Etching Reagent 

3 Viewpoint of Interface Which Performed Light Etching 

4 Viewpoint of Layer by Which Processing Damage Layer is No Longer Observed 

5 Etching Include Angle 6 Depth of Processing Damage Layer 



[Translation done.] 



hi+n//www4.iodl.nciDi.eo.iD/cgi-bin/tran_web_cgi_ejue 



2005/07/29 



